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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1  GENERAL 
 
To do the analysis, the ANSYS was used. In industrial, ANSYS is widely used 
to do the engineering simulation work. There are 3 main parts in the process of analysis, 
which are preprocessor, solution, and general postprocessor.  The three parts are 
including the process of modelling, analysis, and result data collect.  
 
Preprocessor is the process of modelling. In this stage, the elements were chosen 
and the materials’ properties were set. Every element had their different materials’ 
properties. In this study, the elements used were “SOLID 65”, “SOLID 185”, and 
“LINK 180”. The model consists of concrete, reinforcement steel bars, and steel plate. 
 
Solution is the stage that the analysis was conducted. Before the analysis start, 
there are some parameters need to be considered. The boundary condition for the RC 
deep beam was set during this stage. Other than the boundary condition, the loading had 
to be set. In this study, for the analysis of a model, there are different loading. The 
loading is a manipulating data.  
 
After the analysis was conducted, the next stage was the general postprocessor. 
This was the stage to collect the result data. In this study, there are two results were 
considered, which are the deflection and the crack pattern of the model. In ANSYS, the 
deflection can be obtained from the “deformed shape” of the model, while the crack 
pattern can be obtained from the “concrete plot”. 
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3.2  FLOW CHART OF THE METHODOLOGY 
  
Figure 3.1 showed the flow chart of the methodology. 
 
  
Figure 3.1: Flow chart of the methodology 
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3.3  PREPROCESSOR 
 
In preprocessor, the model was created. To create the model, the elements and 
materials of the model was defined. Figure 3.2 showed the table for adding element 
types. 
 
 
 
Figure 3.2: Window of add elements 
 
Element Type in preprocessor is used to define the element of the model. In 
ANSYS, there are more than 100 types of elements in the library. In this analysis, the 
elements used were “SOLID 65”, “LINK 180”, and “SOLID 185”. “SOLID 65” was 
used to define the concrete, “LINK 180” was used to define steel reinforcement bars, 
and “SOLID 185” was used to define the steel plate which attached to the reinforced 
concrete deep beam.  
 
The real constant is used to define the properties of the element. In real constant 
setting, the area of the reinforcement bars was set. For example as showed in Figure 
3.3–Figure 3.5, the cross sectional area of “LINK 180” was set. In this analysis, the 
steel reinforcement bar sizes were 12mm, 10mm, and 8mm. 
 
